
Residue Trucking Model



Outline
Overview of FoRTS
Review of analysis concepts
Example scenario



Model objectives
Estimate transportation costs for biomass
Evaluate alternative routing
Understand the impact of system balance
Determine economic feasibility of 2-stage 
transport options



1. Route Description

3. Equipment

4. Productivity 

2. Materials



5. System balance and cost













Production and Utilization
Productive Machine 
Hours vs. Scheduled 
Machine Hours

Utilization = PMH/SMH

.75 = 6 PMH/8 SMH



Single axle

20,000 lb20,000 lb 10,000 lb10,000 lb

18,400 lb18,400 lb



Tandem axle

34,000 lb34,000 lb

11,000 lb11,000 lb

26,000 lb26,000 lb



Tri-axle 

42,000 lb42,000 lb11,000 lb11,000 lb

30,000 lb30,000 lb



Tractor-trailer

34,000 lb34,000 lb

12,000 lb12,000 lb

51,000 lb51,000 lb

34,000 lb34,000 lb



Chip van

34,000 lb34,000 lb12,000 lb12,000 lb 51,000 lb51,000 lb



Container Double

31,000 lb31,000 lb31,000 lb31,000 lb31,000 lb31,000 lb 12,000 lb12,000 lb



Container payloads
50 yd bin—tare 8,500#
Pup trailer—tare 10,000#
Tractor with hooklift—tare 28,200#

Legal payload as a single—10,000#
Legal payload as a double—46,000#



Cubed or Grossed?
User defines moisture content and SVF, 
the model calculates green wt/cubic yd
User defines transport volume capacity 
and legal payload
The model checks: 

If volume * density > legal load (grossed out)
If volume * density < legal load (cubed out)



Machine Costing
Machine Rate—average unit costs over the 
ownership life of the asset
Fixed costs accrue on SMH; Variable costs 
accrue on PMH
Capital recovery
Big assumptions: Repair & maint
Doesn’t include all costs (P&O)



Costs
Ownership costs: (5 yr, 20% salv)

Annual depreciation, IIT

$10.00

$30.00

$50.00

$70.00

$90.00
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$/
PM

H 1000 hr/yr
1500 hr/yr



Effect of machine life

$10

$30

$50

$70

$90
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3 yr
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Purchase Price ($)



Fuel and Lube
Fuel consumption for logging machines is 
based on gal/hp-hr

= 0.028 gal/hp-hr
14 gal/hr
500 hp

Fuel consumption for trucks is in miles/gal



Petroleum products pricing



System Balancing
The production of 
connected pieces is 
limited by the slowest 
operation in the 
system

Loader:  40 tons/PMH

Grinder: 80 tons/PMH

Loader:  36 tons/SMH (90% ut)

Grinder: 36 tons/PMH (50% ut)



www.srs.fs.usda.gov/forestops
www.mcdc.org

http://www.srs.fs.usda.gov/forestops
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